Neuropeptide Y may mediate effects of sympathetic nerve stimulations on colonic motility and blood flow in the cat.
The present study investigated sympathetic mechanisms involved in the regulation of colonic motility and blood flow in the cat. Infusion of neuropeptide Y (NPY) close i.a. produced an inhibition of colonic motility and a vasoconstriction of long duration but no post-infusion vasodilatation. In contrast to NPY, porcine pancreatic polypeptide did not evoke any vascular or motility response. On a molar basis, NPY was 25 times more potent than noradrenaline in producing 50% reduction of the colonic blood flow. These vascular and motility effects of NPY were resistant to guanethidine, phentolamine, phenoxybenzamine and propranolol. Thus, the action of NPY on vascular and colonic smooth muscle did not seem to be mediated via adrenergic receptors. Noradrenaline administered close i.a. produced inhibition of colonic motility, and vasoconstriction followed by a rapid vasodilatation. These effects were completely blocked by combined alpha- and beta-adrenoceptor blockade. Electrical stimulation of the splanchnic and lumbar colonic nerves produced an overall inhibition of colonic motility, and vasoconstriction of the proximal and distal colon, respectively, with a rapid post-stimulatory vasodilatation. After combined alpha- and beta-adrenoceptor blockade the inhibitory effect of the nerve stimulations on colonic motility partly remained together with a marked vasoconstriction, which was most pronounced upon lumbar colonic nerve stimulation. All vascular effects of sympathetic nerve stimulation were eradicated by guanethidine, which also abolished the inhibitory motility response to splanchnic nerve stimulation. However, lumbar colonic nerve stimulation elicited a colonic contraction, possibly due to stimulation of afferent C-fibres. The present findings indicate the existence of a sympathetic nonadrenergic neuronal mechanism mediating vasoconstriction and inhibition of colonic motility in the cat. Thus, NPY may be released from noradrenergic neurons to act on colonic smooth muscle and vessels.